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(57)Abstract 

PURPOSE: To provide a motor drive circuit for motor 
vehicle in which overcurrent of motor is prevented under 
overload. 

CONSTITUTION: Power is fed to a motor M through 
motor circuits CP1, TR1-TR4 which compare an 
accelerator voltage with a triangular wave to produce a 
driving signal having pulse width variable with the 
accelerator voltage for PWM controlling power 
transistors TR1-TR4. The motor control circuit further 
comprises a current limiting circuit Rs for detecting a : ft 
battery current being fed to the motor M and lowering 
the driving signal when thus detected battery current 
exceeds a reference level, a CP 2, and rotational speed 
control circuits 2-4 for detecting the rotational speed of 
motor M and varying the accelerator voltage based on 
thus detected rotational speed to perform constant 
speed control of the motor M. The rotational speed 
control circuit is provided with an overload prevenstion 
control circuit 10 for controlling the reference level of 
the current limit circuit when the rotational speed of motor is lower than a predetermined level 
and lowering the battery current value. 
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* NOTICES * 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The driving signal of the pulse width which compares accelerator voltage with a triangular 
wave and changes according to accelerator voltage is generated. It has the motor circuit which carries out 
PWM control of the power transistor, and is energized on a motor from a battery by this driving signal. 
The current-limiting circuit in which the aforementioned driving signal is reduced when the reference 
value which detected the battery current supplied to the aforementioned motor, and was defined 
beforehand is exceeded, It has the revolving-speed-control circuit which the aforementioned accelerator 
voltage is changed based on this, and carries out constant speed control of the aforementioned motor 
while detecting the rotational frequency of the aforementioned motor. The motor control circuit for 
electric vehicles characterized by putting side by side the overload-protection control circuit which 
controls the reference value in the aforementioned current-limiting circuit, and carries out descent 
control of the aforementioned battery current value when the rotational frequency of the aforementioned 
motor is below a predetermined value in this revolving-speed-control circuit. 

[Claim 2] The motor control circuit for electric vehicles according to claim 1 which is equipped with the 
following and characterized by constituting so that the aforementioned predetermined value in the 
aforementioned current-limiting circuit may be controlled according to this control signal. The 
comparator which generates an output when the signal with which the aforementioned 
overload-protection circuit shows the aforementioned rotational frequency is below a predetermined 
value (CP3) The integrating circuit delayed in the output signal of this comparator (CP3) (Rl, Cl) The 
comparator which generates a control signal when the output of this integrating circuit (Rl, Cl) exceeds 
the signal value delayed in the output of the aforementioned current- limiting circuit (CP4) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the motor control circuit for electric vehicles which 
prevented that excessive current unnecessary for a motor flowed, when rotation of a motor is locked by 
especially the excessive load or it changes into the state near a lock about the motor control circuit for the 
electric vehicles for controlling the motor for a drive of electric vehicles. 
[0002] 

[Description of the Prior Art] In electric vehicles, such as an electric wheelchair, it is constituted so that it 
is alike when current is supplied to a DC motor and it is made to rotate a battery as a power supply after 
this, and electric vehicles may therefore be driven. 

[0003] The motor control circuit to such electric vehicles is, when rotation of a motor is locked by the 
excessive load or it changes into the state near a lock, and it needs to be that to which excessive current 
unnecessary for a motor does not flow. 

[0004] Drawing 4 shows a motor circuit, the case where current is supplied and driven on a motor by the 
full bridge circuit is shown, M is a DC motor and TR1-TR4 are a power transistor and Rs. Shunt 
resistance and Si are a main switch and VB. Battery voltage is shown. 

[0005] The power transistor which drives Motor M is controlled so that TR1 and TR3 are turned on 
[ them ] for example, at the time of normal rotation, and at the time of an inversion, it is controlled so that 
TR2 and TR4 are turned on [ them ]. pass a main switch Si from battery voltage VB to Motor M by this - 
motor current IM of the normal rotation direction or the inversion direction it supplies - having - Motor 
M normal rotation - or it reverses 

[0006] It is the shunt resistance Rs by performing pulse width control (PWM) in the current control 

circuit which is not illustrated on the frequency which becomes settled with the time constant of the 

detector. Flowing current IB It operates so that it may become a value near the set-up level. 

[0007] Under the present circumstances, it is battery current IB by the shunt resistance Rs connected to 

the full bridge circuit in series. Detected current Idet It generates and is Current Idet. When the set-up 

current level is exceeded, the power transistor for a drive is controlled and the energization to Motor M is 

stopped. 

[0008] It is current IM which flows on a power transistor or Motor M although control of battery current 
(average) is performed by the current detection method in the motor circuit shown in drawing 4 . It is not 
controlled directly. 

[0009] Drawing 5 shows the conventional circuit for motorised, shows the whole drive circuit including 
the current-limiting circuit at the time of using the motor circuit of drawing 4 , and shows the same thing 
by the same number also in drawing 4 . The transistor [ as opposed to a power transistor TRl in signs 
TR5 and TR6 ] for a drive, the transistor [ as opposed to a power transistor TR2 in TR7 and TR8 ] for a 
drive, the transistor [ as opposed to a power transistor TR3 in TR9 ] for a drive, and the transistor [ as 
opposed to a power transistor TR4 in TRIO ] for a drive are shown respectively. 

[0010] Moreover, in the variable resistor with which a sign VR 1 generates accelerator voltage, the 
triangular-wave generator by which a sign 1 generates the triangular-wave voltage of a fixed period, the 
comparator with which CPl measures accelerator voltage and the output of the triangular-wave 
generator 1, and S2, advance (F), a go-astern (R) changeover switch, and INV show Gl, and an inverter 
and G2 show an AND gate. And the PWM control circuit is constituted by these. 

[0011] Furthermore, a sign OA 1 is the shunt resistance Rs. The operational amplifier which amplifies a 
generated voltage, the variable resistor with which VR2 defines a current- limiting value, and CP2 are 
comparators which compare the output voltage of an operational amplifier OA 1 with the output voltage 
of a variable resistor VR 2, and these constitute the current-limiting circuit. In addition, in drawing 5 , 
the revolving- speed-control circuit which keeps the rotational frequency of Motor M constant to the load 
of the predetermined range is omitted and shown. 



[0012] In drawing 5 , a comparator CP 1 compares the accelerator voltage irom a variable resistor VR 1 
with the triangular-wave voltage from the triangular -wave generator 1, and it generates the pulse of the 
fixed period to which width of face becomes large, so that accelerator voltage is so large that accelerator 
operation is strong. When accelerator voltage is more than constant value, the output of a comparator CP 
1 will be in a direct-current (all flows) state. 

[0013] Since the gate Gl gives this pulse to transistors TR5 and TR9 when a switch S2 is in an advance 
state, power transistors TRl and TR3 are turned on [ them ], and Motor M rotates it normally. Moreover, 
since the gate G2 opens and a pulse is given to transistors TR7 and TRIO when a switch S2 is in a 
go-astern state, power transistors TR2 and TR4 are turned on [ them ], and reverse Motor M. 
[0014] An operational amplifier OA 1 is the shunt resistance Rs. When a comparator CP 2 compares the 
output voltage of an operational amplifier OA 1 with the voltage which becomes settled with a variable 
resistor VR 2 by amplifying voltage, it is battery current IB. When it becomes more than the existing 
limiting value, the output voltage of a comparator CP 1 is reduced. Since PWM control is performed in 
this state, the pulse width in the output of a comparator CP 1 becomes small, and it is battery current IB. 
It is maintained at about 1 constant value. 

[0015] Drawing 6 is motor current [ in / the motorised circuit of drawing 5 / the conventional motorised 
property is shown and ] IM. Battery current IB And the relation between a rotational frequency N and 
Torque T is shown. 

[0016] And although the rotational frequency N is fixed in a revolving-speed-control region even if Torque 
T increases as shown in drawing 6 , if torque increases further, a rotational frequency will fall gradually. 
It is battery current IB until a current-limiting circuit starts operation. Motor current IM Although it is 
the almost same value, it is the limit current value ILIM. If it reaches, current limiting is started and 
PWM control starts, it is battery current IB. Although maintained by the limit current value set up 
mostly as mentioned above, motor current continues increasing as it is. 
[0017] 

[Problem(s) to be Solved by the Invention] In the conventional motorised circuit, since motor current 
increases in spite of restricting battery current to constant value, if motor rotation will be in the lock state 
which is not useful as vehicles, if excessive current flows on a motor and this continues, the armature coil 
of a motor will be damaged by fire. 

[0018] Even if lowered a current-limiting value, and reduced a vehicles performance, or it made motor 
capacity increase and current increased, it was made not to damage by fire in the conventional motorised 
circuit, in order to avoid a bird clapper in such the state. Therefore, the vehicles performance was reduced 
unfairly or there was a problem of needing an excessive motor capacity. 
[0019] 

It is purpose] to [invention, this invention sets it as the purpose to offer the motorised circuit which 
excessive current does not flow, therefore a vehicles performance is reduced unfairly, or does not need an 
excessive motor capacity, even if it is going to solve the technical problem of such conventional technology 
and motor rotation will be in a lock state or the state near this with an excessive load in motorised 
circuits, such as electric vehicles. 
. [0020] 

[Means for Solving the Problem] In this invention, the driving signal of the pulse width which compares 
accelerator voltage with a triangular wave and changes according to accelerator voltage is generated, and 
it has the motor circuit (CP1, TR1TR4) which carries out PWM control of the power transistor, and is 
energized on a motor from a battery by this driving signal. Moreover, it has the current-limiting circuit 
(Rs, CP2) in which the aforementioned driving signal is reduced when the reference value which detected 
the battery current supplied to a motor (M), and was defined beforehand is exceeded, and the 
revolving speed-control circuit (2-4) which accelerator voltage is changed based on this and carries out 
constant speed control of the aforementioned motor (M) while detecting the rotational frequency of a 
motor (M). And the composition of putting side by side the overload-protection control circuit 10 which 
controls the reference value in a current- limiting circuit, and carries out descent control of the battery 
current value in this revolving- speed-control circuit when the rotational frequency of a motor is below a 
predetermined value is taken. It is going to attain the purpose mentioned above by this. 
[0021] 

[Function] The motor control circuit for electric vehicles of this invention seems to show the one example 
in drawing 1 . The driving signal of the pulse width which the circuit for motorised compares accelerator 
voltage with a triangular wave, and changes according to accelerator voltage is generated. As opposed to 
the motor circuit (CPl, TR1TR4) which carries out PWM control of the power transistor (TR1-TR4), and 
is energized on a motor (M) from a battery (VB) by this driving signal When a current- limiting circuit (Rs, 
CP2) is prepared, the battery current supplied to a motor (M) is detected and a reference value is 



exceeded, battery current is restricted by reducing the driving signal in a motor circuit, moreover, 
accelerator voltage is changed with the signals which prepared the revolving- speed-control circuit (2-4), 
detected the rotational frequency of a motor (M), and were changed into the voltage signal -- making -- : 
the rotational frequency of a motor (M) is uniformly controlled by this within the limits of a 
predetermined load 

[0022] To such a circuit for motorised, a control circuit (CP3, CP4) is prepared, and when the signal which 
shows a rotational frequency with a comparator (CP3) is below a predetermined value, an output is 
generated, by the integrating circuit (Rl, Cl) A control signal is generated when the signal value for 
which the output signal of a comparator (CP3) was delayed for, and the output of an integrating circuit 
(Rl, Cl) was delayed in the output of a current-limiting circuit with the comparator (CP4) is exceeded. 
And when the rotational frequency of a motor (M) is below a predetermined rotational frequency (NL) by 
controlling the reference value in a current- limiting circuit according to this control signal, battery 
current value is restricted. 

[0023] therefore, the thing which excessive current flows in the motor control circuit for electric vehicles 
of this invention even if motor rotation will be in a lock state or the state near this with an excessive load 
it can prevent - it is reduced a vehicles performance unfairly and used, or it becomes unnecessary to 
make motor capacity more excessive than required 
[0024] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 or drawing 3 . Here, 
also in drawing 4 or drawing 5 in the conventional example, the same sign is shown about the same 
composition member. 

[0025] First, the example shown in drawing 1 generates the driving signal of the pulse width which 
compares accelerator voltage with a triangular wave and changes according to accelerator voltage, and 
has the motor circuit (CPl, TR1-TR4) which carries out PWM control of the power transistor, and is 
energized on a motor from a battery by this driving signal. Moreover, it has the current-limiting circuit 
(Rs, CP2) in which a driving signal is reduced when the reference value which detected the battery 
current supplied to a motor (M), and was defined beforehand is exceeded, and the revolving-speed-control 
circuit (2-4) which accelerator voltage is changed based on this and carries out constant speed control of 
the aforementioned motor (M) while detecting the rotational frequency of a motor (M). And when the 
rotational frequency of a motor is below a predetermined value, the overload-protection control circuit 10 
which controls the reference value in the aforementioned current-limiting circuit, and carries out descent 
control of the battery current value is put side by side in this revolving-speed-control circuit. 
[0026] The comparator which generates an output when the signal with which this overload-protection 
circuit 10 shows a rotational frequency is below a predetermined value (CP3), The integrating circuit 
delayed in the output signal of this comparator (CP3) (Rl, Cl), It has the comparator (CP4) which 
generates a control signal when the output of this integrating circuit (Rl, Cl) exceeds the signal value 
delayed in the output of a current-limiting circuit (Rs, CP2). It is constituted so that the predetermined 
value in a current-limiting circuit (Rs, CP2) may be controlled according to this control signal. 
[0027] Here, a sign 2 shows the rotational frequency detector which generates the output voltage 
according to the rotational frequency of Motor M, a sign 3 shows the F/V converter which changes a 
rotational frequency (frequency) into voltage, and a sign 4 shows the revolving- speed-control section. 
Moreover, the diode with which Dl, D2, and D3 constitute a coupled circuit, and C2 are capacitors. 
Drawing 2 is motor current [ in / the motorised circuit of drawing 1 / the motorised property by this 
example is shown and ] IM. Battery current IB And the relation between a rotational frequency N and 
Torque T is shown. 

[0028] In drawing 1 , the rotational frequency detector 2 detects rotation of Motor M, generates a pulse, 
and generates the signal of the frequency which integrated with this and is proportional to a rotational 
frequency. F/V converter 3 generates the voltage signal which changes according to this frequency. The 
revolving- speed-control section 4 is controlled by the revolving-speed-control region which shows the 
output of F/V converter 3 to drawing 2 by returning to the output of a variable resistor VR 1 to keep a 
rotational frequency N constant, even if a load changes. 

[0029] Torque Ta which the rotational frequency of Motor M fell by the increase in a load (torque T), and 
the output of the rotational frequency detector 2 declined, and was shown in drawing 2 It becomes the 
following and the output of F/V converter 3 is NL. If it becomes below rotation, the output of a comparator 
CP 3 will serve as "Ha. M This output is delayed by the integrating circuit which consists of resistance Rl 
and a capacitor Cl, and is applied to the reversal input of a comparator CP 4. 

[0030] When, as for the noninverting input level of a comparator CP 4, the output of the comparator CP 2 
of a current-limiting circuit has not started PWM control at this time, in the state of the light load to 
which the current- limiting circuit will not operate if it puts in another way, it is "H." Since each part is set 



up so that it may be set to ' na <H", a motor rotational frequency is NL. Jwen if it is the following, the 
output of a comparator CP 4 is not set to "L" in this case. 

[0031] A load increases further and it is Torque Ta. If it exceeds, the comparator CP 2 of a current-limiting 
circuit will start PWM operation, and will generate an output, and the noninverting input of a 
comparator CP 4 will serve as "La" through the capacitor C2 for smooth by this. 

[0032] Each part constant is set up so that it may be set to "H>Ha >La" here. By this, a load (torque) is Ta. 
When it is above, the output of a comparator CP 4 is set to "L." Since the reference voltage for a limit 
current-value setup to the comparator CP 2 of a current-limiting circuit falls through diode D3 and its 
series resistance by this output, it is battery current IB. It falls, as X shows drawing 2 , and it is motor 
current IM as a result. It falls, as shown in Y. 

[0033] As mentioned above, it is motor current IM by the delay based on the capacitor C2 in the 
noninverting input of a comparator CP 4. By choosing suitably the time constant of an integrating circuit 
which consists of Rl and Cl, when you need momentary torque in such the state, although a fall has a 
certain delay, as Z shows drawing 2 , it is motor current IM. A property is adjusted and current can be 
passed on a motor. 

[0034] Drawing 3 shows the flow chart of a current check at the time of constituting so that control in the 
motorised circuit which showed the current check routine and was shown in drawing 1 may be performed 
using a microcomputer. 

[0035] That is, it is the shunt resistance Rs at first. Battery current is checked with voltage. And a main 
routine or other check routines are performed as usual processing at the time of below the limiting value 
ILIM battery current I was indicated to be to drawing 6 . 

[0036] Limiting value ILIM battery current I was indicated to be to drawing 6 When it exceeds, the motor 
rotational frequency N is checked by the output of F/V converter 3, and it is the number NL of restricted 
rotation. The usual current- limiting sub routine is performed at the above time. 

[0037] The motor rotational frequency N is the number NL of restricted rotation. When it becomes small, 
a counter is operated, and it is a predetermined time tsee. It is tsee although it sees whether it continues 
or not, and the usual current-limiting sub routine is performed when not continuing. When it continues, it 
shifts to the decrease style sub routine of an overcurrent of this invention. 

[0038] About other composition and operations, it is the same as that of the conventional example 

mentioned above. 

[0039] 

[Effect of the Invention] Since this invention is constituted as mentioned above and functions, according 
to this, it sets in motorised circuits, such as electric vehicles. Even if motor rotation will be in a lock state 
or the state near this with an excessive load, excessive current can be prevented from flowing and can 
come, in hard [ slight ] A sufficient rotational frequency and sufficient torque can be economically 
acquired below to a required field, without performing control to which a vehicles performance is reduced 
unfairly, or needing an excessive motor capacity. Under the present circumstances, while giving the delay 
which is the low rotation region of the excessive load which does not have the need in the state of 
anticipated use and restricting motor current, when you need momentary torque also in the state of such 
overload by adjusting these delay characteristics, it can offer the outstanding motor control circuit for 
electric vehicles which is not in the former of the ability to pass current on a motor and make it generate 
torque, either. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is drawing showing one example of this invention. 
[Drawing 2l It is drawing showing the motorised property by this invention. 
[Drawing 31 It is drawing showing a current check routine. 
[Drawing 41 It is drawing showing a motor circuit. 

[Drawing 51 It is drawing showing the conventional circuit for motorised. 
[Drawing 6l It is drawing showing the conventional motorised property. 
[Description of Notations] 
M Motor 

TR1TR4 Power transistor 
VB Battery 
Rs Shunt resistance 
CP1CP4 Comparator 

1 Triangular-Wave Generator 

2 Rotational Frequency Detector 

3 F/V Converter 

4 Revolving- Speed- Control Section 

10 Overload-Protection Control Circuit 
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HI LIU te*LT**WH#B*&3ftPWMM»#*ME 
Sir, ^y^y*«ElB »4ffiS£<OJ: SMKIiKJfcSftfc 

[0 0 17] 

[0 0 18] C©J:5*ttllllc45wi:«:»^6fc«). 
[0 0 19] 

[0 0 2 0] 



4 

BE t =ft & t fr Jfctt L T T * ir /u«JBE K£ C T *{frf- 5 
'***«©Kl!iflr*«:»£ L , KEnfE^-l^ J: o TV<!7 
- h 7 > * £r P WMfflM L T /< y r- 'J 9 ic 

m&-tZ*—9mi& (CPl, TR1-TR4) Sr^L 
T^5. * — 9 (M) IcKI&SiiS^yyy^aE 

*&yz^%%MMim'& (R s , CP 2) t, *-9 
(M) ©E<E»£ttffl+5fc#fcCftfc*'iV-CT*-tr 

/wsjssr^k^itBfiis^-^ (m) &7£&Mm-rz>®m 

io ftMfflBllS (2~4) b*ffiz.X*<*5. tLt, rOE 

te&ftiiipgiBic. 9(nmmmsffii£m*T<okz& 
mmmm&ictittzmmmzmmLx^'yT v&mmi 

P*TiW»rSiBA«fWJhlW»ig!8l 0«rfifK-fS, 

L«fc 9 b1rZ>\><r>XhZ>» 
[00 2 1] 

[ftUB] #*H©«tli*WB*-**J»PIII»tt:, mn- 

*rw— jsite0ij£sw-«fc 9 4t>w-T?s>5. -=e~ 9mW)m® 

i)!)ff fCJ:ot/>'y- F7V-^^ (T R 1 ~T R 4) 
SrPWM$PLT/<^f!J (V B ) fi*tb*—9 (M) t£ 
iiS-rS^—^IUK (CPl, TR1~TR4) IZML 
T, ftfflEIM!5£IIg (R s . CP 2) $:R»*-C, ^ 
(M) (C«ite$ix5/<yyy«aiSr«ilHU-C*lMtSra 

x. t # *- # »t 5 enflr %{&t $ 5 r t 

|5]K (2-4) SrKtfC*-^ (M) Wiuefe^^ta L 

xmmm^m& t itm^K x^xr? ±^ms.^it 

30 : ~Mc£-oX*r—9 (M) WSlcSc^^fSA^W 

[00 2 2] C©«t54*- ^SSlffllelK^L-C, IH 
WlelK (CP 3, CP 4) ^RttT, (C 
P3) «cj:o-Cia(E*S:*^-fi*^Sf*fl[KT«)t#ia 
t>Z&%.L, a^EIK (Rl, CD icioT, =>^' 

u-^ (cp 3) ©u*{m-*ajiu. ^ 
(cp4) laot, a^niK (ri. ci) wa^As 

(M) OB4E«c^0f£lB]<E9c (N L ) »TcOi#, y<y 
[0 0 2 3] S£oX. *«M©«»*Kffl*-^IW«ia 
l4C^lci£v^©lC/«Co T fca^SgASSttiS r t SrK 

[0 0 2 4] 

so [3Hfe€*JJ wt, *^ww-nte0*JS:Ei i nmm 3 leg 
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^■CBMH-rs. rrr\ f£*0!lfc*itt5B4 7J£H5 
(C& It 6 1 P-0«fi£^tt E o <,> T 14 1^- WIS * * * 

[0 0 2 5J tf. 0 1 \Z7fi1-ni&mi*. 7 9±/l>W£ 

/u*««)Bl(if§»«:»&U I*K1MHHiJ:o-C'<!7- 

S-TS^— *@!S (CPl, TR1-TR4) £*L-C 
^S. 4fc, ^ — 9 (M) KflW&SftS^s/f !J«ft$: 

£-&zmffifaM\B\f& (R s . CP2) (M) 
©H«gft*rtta-f 6 £ #fc C tUcS^TT 9 -fcA4»E 
*r*ffcS*llir&*-* (M) Sr^jf*rj«^-5lili5»*J^ 
IhIS (2~4) ir=Sr«xTl>5„ ^ L"C> rro[eJ$c^:SiJ 

mm&ic. *-9<D®mmsffifefoUT<z>bzwi&n,ffi 
mwi-zmfiffimjkm®®® i oasefKSJvc^*. 

[0 0 2 6] COiiA^±lelK 1 Oil. IsltelS:$r^-r 
(CP3) £, "W^V^- * (CP3) cottS^fg-§- 

Sras-rsa^-iHiK (ri, cd sa^ieisg (r 

l. CD rota^/is*ffi©J|5SlHlK (R s , CP2) mtK 

>"^U-* (CP 4) c 

SSftSdtElsJK (R s , CP 2) (c^(t5MSfiIS:©JW-r 

[0027] ::t-. &^-2i-±*-9M<n\B\mmzifcc 
itm?jW£**±i-z®i&ktiim#i:*L, ft* 3 140 

W*4tt@teSc«»«BJSr*-*-. Dl, D2, D3 

tt«^ia!SS:**1-4^'f^— h\ C2IJ3>fVtf 
*>5. HI2I4. *2dS0!Uc.fc5*-*raM<H±«:*Lfc 

tot'^ot, m i ^ffitfciHiKt-ja^s-?— 9m. 

[0 0 2 8] BlCfcVt, |2HE»&tB3§2l4, ^E- — 9 

0C««»»4i±F/v**«3©a*srBr«ifiet«v 

[0 0 2 9] ( h^9T) (DmMcX 9*- *M<75 

@eft#jSTL-. 0C*«ffl«2©Hi;*Jj5Sffi;TL-C» El 

^7^ l"H a J r Wtii^liSfetR 1 , =>>x>tJ" 

C 1 A^fcaaa-HK-CSffiSix-C, 3>/<u-^CP 



[0 0 3 0] ^©it, =^I/-^CP40*S(EA 
^l^/Hl, l;Sft»JK[el^W='>'^<U'-^C P 2Wffi^ 
# P WMM9P £§fl#r L T Wxk* i: # > & # "Tixtf «8KW 

5o fH a <Hj £fca«fc5lc. #SSSr^$JxTV^5 
<£>T\ ^[Hlte^SNL ElK-fcott, -CD&-&I4 
3W«U— *CP4©tiJ;fj|4 Tlj \ct£t>fj:\,^ 
[0 0 3 1] &ffi&£L,{zmMLX h^9T a £±0* 
fc. Sg£$i)PS!sI^(D= P 2aspWM»jfNr 

C 2 ^ LX ^ l'-;? C P 4 W^ggAAi 5 
TL a j 

[0 0 3 2] ::t- TH>H a >L a J ir&SJ; 5l;i£- 
a t*J:<£><!:#. ^1"<U—9CP 4(0\&Mi r L J i& 
fc^LT, m^JPElElKW^^U'-^CP 2(C^-f5 
xUmgfc lB I*. il2l£:fc^TXT-*-t-J:9lc{g;-FU 

[0 0 3 3] wi&<Di. p(C, ny/sV- ?C P 4©^S 

e A>3 «t -5 = >"f c 2 ics < mm \c x c -c . 
i . c i *»?>/j:*a»iaK©«*3eskSrasfcaMi-r* r 

tlcioT. (H2lc*5V^'CZT-7r:-rJ:plc, 

[0 0 3 4] HI 3 14, Hfift^i y^/U— ^v^r^tfc'b 
30 CDT-fco-C, 01 IC^$ttfc^~^S»llHlK(C*5lt5«IJ 

3VSrfi]fflUTfT4 5 J: 5 icfl^Lfc 
[0 0 3 5] BP*>, §fl]->-r>- MgtiiRs WUEICto 
#0 6 IC^ $ iXfc*IJ|5S« I lim«T<d t # j±, ttffote 

[00 3 6] ^yfy^St I d5El6fC^$Jxfc.SUfSffiI 
LIM Srfflifct*|±F/vaE««3©a*tcJ:or*- 
40 ^0(E»N4r^-a:y^ MRIiHEScNL «±«Ji# 

[0 0 3 7] ^-^StsftN^MISlBllEftNL «tt>/J>$ 

t see mmLt^t #14, 

[0 0 3 8] *0>teo«j£*iJ:tfflUll;:ov*-cti:» lW» 
Ufca*«iBI-i:<to-C^5. 
[0 0 3 9] 

so [^^«M] *^BJi4W±wJ;9(c«^$ii^lig1-5 
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Kt. ii^w«ffl^flgxtt£»ll<D/£i,>ii*^^<o{£@tejgc 
tic, rwilffi#tt?rWS-r2>^£{cJ;oX. 

# 5 £ ^ 5 fc*fc*^fch.fc*»*mffl*- **9»IIIK 
[B!fi<Z>ffi4L&K9J] 

[01] *«M©-*lt0i|**-*-H-C?*>6. 

[02] 



.9 

10 2] *«Wt±5*-^ii»ttSr*tH-eJl>5. 

[04] *-^0»**i-B-e*>s. 

[0 5] ttSEW^—^eiliffllHiBSr^i-H-efcS. 

[0 6] *K»4*tt«:^-rBi-ca>a. 
m ^e— ? 

T R 1 ~T R 4 /«!?-F7y^^ 
V B /^f!) 
io R s iS+^h&M 

CP1~CP4 =i^s<\s — f 
1 

2 |HlteiC^I±iS5 

3 . F/Vg&# 
4 lHlte»©J»Sf|5 
1 0 iBftffiE&lhMailBllg 

[06] 



in. la 
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(7) 

im3) 



asm*** 
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(9) 
[05] 




